Identification of amino acid residues of GABA(A) receptor subunits contributing to the formation and affinity of the tert-butylbicyclophosphorothionate binding site.
A chimeric GABA(A) receptor subunit was constructed that contained the beta3 sequence from the N-terminus to the first two amino acids of the second transmembrane (TM2) domain. The remaining part of this chimera had the sequence of the alpha1 subunit. On co-expression with alpha1 subunits, this chimera was able to form heterooligomeric channels that were open in the absence of GABA. Picrotoxin and tert-butylbicyclophosphorothionate (TBPS) were able to block these channels with low potency. These channels exhibited high-affinity [3H]muscimol but no high-affinity [35S]TBPS binding sites. Introduction of V251, A252, and L253 of the beta3 subunit into the chimera resulted in the formation of closed channels that could be opened by GABA. The introduction of A252 and L253 of the beta3 subunit into this chimera was sufficient to reconstitute the specific high-affinity [35S]TBPS binding site in receptors composed of the chimera and alpha1 subunits. Replacement of other amino acids of the TM2 region of the chimera with corresponding amino acids of the beta3 subunit modulated the affinity of this [35S]TBPS binding site. Results obtained provide important information on the structure-function relationship of GABA(A) receptors.